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wherein \N, and W 2 may be the same or different Wid are selected from the 
group consisting of -CR 10 R 11 , -O-, -NR 12 , -S-, and -Se: Y 2 , Z„ and Z 2 are 
independently selected from the group consisting of hydrogen, tumor-specific 
agent, phototherapy agent, -CONH-Bm, -NHCO-Bm, -(CH^-CONH-Bm, -CH 2 - 
(CH 2 OCH 2 ) b -CH 2 -CONH-Bm, -(CH 2 ) a -NHCO-Bm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -NHCO- 
Bm, -(CH 2 ) a -N(R 12 )-(CH 2 ) b -CONH-Bm, -(CH 2 ) a -N(R 12 )-(CH 2 ) c -NHfeO-Bm, -(CH 2 ) a - 
N(R 12 )-CH 2 -(CH 2 OCH 2 ) b -CH 2 -CONH-Bm, -(CH 2 ) a -N(R 12 )-CH 2 -(CH 2 6)CH 2 ) b -CH 2 - 
NHCO-Bm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -N(R 12 )-(CH 2 ) a -CONH-Bm, -CH 2 -(IDH 2 OCH 2 ) b - 
CH 2 -N(R 12 )-(CH 2 ) a -NHCO-Bm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -N(R 12 )-CH 2 -(CHX)CH 2 ) d - 
CONH-Bm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -N(R 12 )-CH 2 -(CH 2 OCH 2 ) d -NHCO-Bm,\CONH- 
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Dm, -NHCO-Dm, -(CH 2 ) a -CONH-Dm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -CONH-Dm, 
-(CH 2 ) a -NHCO-Dm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -NHCO-Dm, -(CH 2 ) a -N(R 12 )-(CH 2 ) b - 
CONH-Dm, -(CH 2 ) a -N(R 12 )-(CH 2 ) c -NHCO-Dm, -(CH 2 ) a -N(R 12 )-CH 2 -(CH 2 OCH 2 ) b - 
CH 2 -C^NH-Dm, -(CH 2 ) a -N(R 12 )-CH 2 -(CH 2 OCH 2 ) b -CH 2 -NHCO-Dm, -CH 2 - 
(CH 2 OCH 2 \CH 2 -N(R 12 )-(CH 2 ) a -CONH-Dm I -CH 2 -(CH 2 OCH 2 ) b -CH 2 -N(R 12 )- 
(CH 2 ) a -NHCO-%i, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -N(R 12 )-CH 2 -(CH 2 OCH 2 ) 0 -CONH-Dm, 
-CH 2 -(CH 2 OCH 2 ) b -"^H 2 -N(R 12 )-CH 2 -(CH 2 OCH 2 ) a -NHCO-Dm, -(CH 2 ) a -N R 12 R 13 , 
and -CH 2 (CH 2 OCH 2 ) b -S^H 2 N R 12 R 13 ; K, and K 2 are independently selected from 
the group consisting of C,X} 30 alkylfCs-Cao ar y'. c r C 3o alkoxyl, C r C 30 
10 polyalkoxyalkyl, C r C Z0 polyhy^oxyallWUCs-Cao polyhydroxyaryl, C,-C zo 

aminoalkyl, saccharide, peptid^6H 2 iCH 2 OCH 2 ) b -CH 2 -, -(CH 2 ) a -CO-, -(CH 2 ) a - 
CONH-, -CH 2 -(CH 2 OCH 2 ) b -C^ 2 -CON^\-iCH ) -NHCO , -C H 2 -(C H 2 OC H >) b -CH 2 - 
NHCO-, -(CH 2 ) a -0-, and -CH 2 -(CH 2 OCHO b -CO-; X, and X 2 are single bonds, or 
are independently selected from the group\consisting of nitrogen, saccharide, 
-CR 14 -, -CR 14 R 15 , -NR 16 R 17 ; C 5 - C 30 aryl; Q is^ single bond or is selected from 
the group consisting of -O-, -S-, -Se-, and -NR 1 \ A, is a single or a double 
bond; B 1f C„ and are independently selected from the group consisting of 
-O-, -S-, -Se-, -P-, -CR 10 R 11 , -CR 11 , alkyl, NR 12 , and -C^O; A„ B„ and D, 
may together form a 6- to 12-membered carbocyclic ringspr a 6- to 12- 
20 membered heterocyclic ring optionally containing one or more oxygen, nitrogen, 
or sulfur atom; a, and b, independently vary from 0 to 5; R 10 tc\R 13 , and R 18 to 
R 31 are independently selected from the group consisting of hydrogen, C,-C 1() 
alkyl, C 5 -C 20 aryl, C r C 10 alkoxyl, C r C w polyalkoxyalkyl, C r C 20 polyhydroxyalkyl, 
C 5 -C 20 polyhydroxyaryl, C r C 10 aminoalkyl, cyano, nitro, halogen, saccharide, 
25 peptide, -CH 2 (CH 2 OCH 2 ) b -CH 2 -OH, -(CH 2 ) a -C0 2 H, -(CH 2 ) a -CONH-Bm, \CH 2 - 
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(CH 2 OCH 2 ) b -CH 2 -CONH-Bm, -(CH 2 ) a -NHCO-Bm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -NHCO- 
Bm, -(CH 2 ) a -OH and -CH 2 -(CH 2 OCH 2 ) b -C0 2 H; R 14 to R 17 are independently 
selected from the group consisting of hydrogen, C,-C 10 alkyl, C s -C 20 aryl, C r C 10 
alkoxyhX^Cm polyalkoxyalkyl, C,-C 20 polyhydroxyalkyl, C 5 -C 20 polyhydroxyaryl, 
C,-C w amihoalkyl, saccharide, peptide, -CH 2 (CH 2 OCH 2 ) b -CH 2 -, -(CH 2 ) a -CO-, 
-(CH 2 ) a -CONH\-CH 2 -(CH 2 OCH 2 ) b -CH 2 -CONH-, -(CH 2 ) a -NHCO-, -CH 2 - 
(CH 2 OCH 2 ) b -CH 2 -P*HCO-, -(CH 2 ) a -0-, and -CH 2 -(CH 2 OCH 2 ) b -CO-; Bm and Dm 
are independently selected from the group consisting of bioactive peptide, 
protein, cell, antibody, antibody fragment, saccharide, glycopeptide, 
peptidomimetic, drug, drug mimic, hormone, metal chelating agent, radioactive 
or nonradioactive metal comple^ec/ogelikragent, photoactive molecule, and 
phototherapy agent; a and c independently vary from 1 to 20; b and d 
independently vary from 1 to 1 GO. \ 

2. The compound of claim 1 wherein and W 2 are independently 

selected from the group consisting of -C(CH 3 ) 2 , ^C((CH 2 ) a OH)CH 3 , 
-C((CH 2 ) a OH) 2 , -C((CH 2 ) a C0 2 H)CH 3 , - C((CH 2 ) 3 cVh) 2 , -C((CH 2 ) a NH 2 )CH 3 , 
C((CH 2 ) a NH 2 ) 2 , C((CH 2 ) a NR 12 R 13 ) 2 , -NR 12 , and -S-; Y, and Y 2 are selected from 
the group consisting of hydrogen, tumor-specific agent, -(SONH-Bm, -NHCO- 
Bm, -(CH 2 ) a -CONH-Bm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -CONH-Bm\cH 2 ) a -NHCO-Bm, 
-CH 2 -(CH 2 OCH 2 ) b -CH 2 -NHCO-Bm, -(CH 2 ) a -NR 12 R 13 , and -CH 2 ((SH 2 OCH 2 ) b - 
CH 2 NR 12 R 13 ; Z n and Z 2 are independently selected from the grouK consisting of 
hydrogen, phototherapy agent, -CONH-Dm, -NHCO-Dm, -(CH 2 ) a -CDNH-Dm, 
-CH 2 -(CH 2 OCH 2 ) b -CH 2 -CONH-Dm, -(CH 2 ) a -NHCO-Dm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 - 
NHCO-Dm, -(CH 2 ) a -N R 12 R 13 , and -CH 2 (CH 2 OCH 2 ) b -CH 2 N R 12 R 13 ; K, and K 2 are 



10 



-39- 

independently selected from the group consisting of C^C^ alkyl, C 5 -C 20 aryl, C r 

alkoxyl, C r C 20 aminoalkyl, -(CH 2 ) a -CO-, -(CH 2 ) a -CONH, -CH 2 -(CH 2 OCH 2 ) b - 
CH^-CONH-, -(CH 2 ) a -NHCO-, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -NHCO-, and -CH 2 - 
(CH 2 OG^H 2 ) b -CO-; and X 2 are single bonds, or are independently selected 
from the gft>up consisting of nitrogen, -CR 14 -, -CR 14 R 15 , and -NR 16 R 17 ; A, is a 
single or a double bond; B 1f and are independently selected from the 
group consisting o^O-, -S, -CR 11 , alkyl, -NR 12 , and -C=0; C 1t and D, 

may together form a 6vto 12-membered carbocyclic ring or a 6- to 12- 
membered heterocyclic nho optionally containing one or more oxygen, nitrogen, 



or sulfur atom; a n and independent!; 
the group consisting of bioactive 
protein, antibody fragment, mojjo^ah^l ol 
protein, and oligosaccharide; D 



ry from 0 to 3; Bm is selected from 
ntaining 2 to 30 amino acid units, 

rDsaccharide; bioactive peptide, 
d from the group consisting of 
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photosensitizer, photoactive molecule, ano^hototherapy agent; a and c 
independently vary from 1 to 20; b and d independently vary from 1 to 100. 



3. The composition of claim 2 wherein each W 1 and W 2 is -C(CH 3 ) 2 ; 

each K 1 and K 2 is -(CH 2 ) 4 CO-; each and X 2 is a singlte bond; A, is a single 
bond; each B^ C 1f and D 1 is -CH 2 -; R 19 is CI; each R 20 to^ 31 , Y 1 and Z } is H; Y 2 
is a tumor-specific agent; and Z 2 is a phototherapy agent. 



4. The compound according to claim 3 wherein the sakJ tumor- 

specific agent is a bioactive peptide containing 2 to 30 amino acid units. 
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5. x The compound according to claim 4 wherein the said tumor- 
specific agerrtsjs octreotate and bombesin (7-14). 



6. The compoi 

phototherapy agent is a pt 



according to claim 3 wherein the said 



7. The compound according tbsclaim 6 wherein the said 

photosensitizer is 2-[1-hexyloxyethyl]-2-devinytoyropheophorbide-a. 
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wherein \N, and W 2 may be the same or different andWe selected from the 
group consisting of -CR 10 R 11 , -O-, -NR 12 , -S-, and -Se; y\ Y 2 , Z„ and Z 2 are 
independently selected from the group consisting of hydrogten, tumor-specific 
agent, phototherapy agent, -CONH-Bm, -NHCO-Bm, -(CH 2 ) a -ODNH-Bm, -CH 2 - 
(CH 2 OCH 2 ) b -CH 2 -CONH-Bm, -(CH 2 ) a -NHCO-Bm, -CH 2 -(CH 2 OChb b -CH 2 -NHCO- 
Bm, -(CH 2 ) a -N(R 12 )-(CH 2 ) b -CONH-Bm, -(CH 2 ) a -N(R 12 )-(CH 2 ) c -NHCO^Bm, -(CH 2 ) a - 
N(R 12 )-CH 2 -(CH 2 OCH 2 ) b -CH 2 -CONH-Bm, -(CH 2 ) a -N(R 12 )-CH 2 -(CH 2 OcV) b -CH 2 - 
NHCO-Bm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -N(R 12 )-(CH 2 ) a -CONH-Bm, -CH 2 -(CH\oCH 2 ) b - 
CH 2 -N(R 12 )-(CH 2 ) a -NHCO-Bm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -N(R 12 )-CH 2 -(CH 2 OOlH 2 ) d - 
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vCONH-Bm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -N(R 12 )-CH 2 -(CH 2 OCH 2 ) d -NHCO-Bm, -CONH- 
Dn^, -NHCO-Dm, -(CH 2 ) a -CONH-Dm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -CONH-Dm, 
-(CH^-NHCO-Dm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -NHCO-Dm, -(CH 2 ) a -N(R 12 )-(CH 2 ) b - 
CONH-[W -(CH 2 ) a -N(R 12 )-(CH 2 ) c -NHCO-Dm, -(CH 2 ) a -N(R 12 )-CH 2 -(CH 2 OCH 2 ) b - 
CH 2 -CONH-bm, -(CH 2 ) a -N(R 12 )-CH 2 -(CH 2 OCH 2 ) b -CH 2 -NHCO-Dm, -CH 2 - 
(CH 2 OCH 2 ) b -CH^N(R 12 )-(CH 2 ) a -CONH-Dm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -N(R 12 )- 
(CH 2 ) a -NHCO-Dm,\H 2 -(CH 2 OCH 2 ) b -CH 2 -N(R 12 )-CH 2 -(CH 2 OCH 2 ) d -CONH-Dm, 
-CH 2 -(CH 2 OCH 2 ) b -CH 2 -Kl/R 12 )-CH 2 -(CH 2 OCH 2 ) d -NHCO-Dm, -(CH 2 ) a -N R 12 R 13 , 
and -CH 2 (CH 2 OCH 2 ) b -CH 2 NKR 12 R 13 ; K t and K 2 are independently selected from 
the group consisting of C 1 -C 30 sHkyl, C 5 -C 30 aryl, C^Cao alkoxyl, C,-C 30 
polyalkoxyalkyl, C,-C 30 polyhydroxyalkyl, C 5 -C 30 polyhydroxyaryl, C,-C 30 
aminoalkyl, saccharide, peptide, -CH^CH 2 OCH 2 ) b -CH 2 -, -(CH 2 ) a -CO-, -(CH 2 ) a - 
CONH-, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -CONH-\(CH 2 ) a -NHCO-, -CH 2 -(CH 2 OCH 2 ) b -CH 2 - 
NHCO-, -(CH 2 ) a -0-, and -CH 2 -(CH 2 OCH 2 ) b ^CO-; and X 2 are single bonds, or 
are independently selected from the group consisting of nitrogen, saccharide, 
-CR 14 -, -CR 14 R 15 , -NR 16 R 17 ; C 5 - C 30 aryl; Q is a single bond or is selected from 
the group consisting of -O-, -S-, -Se-, and -NR 18 ; A is a single or a double 
bond; B v C 1f and D n are independently selected fromyie group consisting of 
_ 0 - f -S-, -Se-, -P-, -CR 10 R 11 , -CR 11 , alkyl, -NR 12 , and -C=b; A 1f B 1f C 1t and D, 
may together form a 6- to 12-membered carbocyclic ring o\a 6- to 12- 
membered heterocyclic ring optionally containing one or more oxygen, nitrogen, 
or sulfur atom; a 1 and b, independently vary from 0 to 5; R 10 to R 13 , and R 18 to 
R 31 are independently selected from the group consisting of hydrogen, C r C 10 
alkyl, C 5 -C 20 aryl, C r C, Q alkoxyl, C r C 10 polyalkoxyalkyl, C 1 -C 20 polyhydroxyalkyl, 
C 5 -C 20 polyhydroxyaryl, C r C 10 aminoalkyl, cyano, nitro, halogen, saccharide, 
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peptide, -CH 2 (CH 2 OCH 2 ) b -CH 2 -OH, -(CH 2 ) a -C0 2 H. -(CH 2 ) a -CONH-Bm, -CH 2 - 
(CH,OCH 2 ) b -CH 2 -CONH-Bm, -(CH 2 ) a -NHCO-Bm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -NHCO- 
Bm, -Wl 2 ) a -OH and -CH 2 -(CH 2 OCH 2 ) b -C0 2 H; R 14 to R 17 are independently 
selected from the group consisting of hydrogen, C r C i0 alkyl, C 5 -C 20 aryl, C^C^ 
alkoxyl, C 1 -C 1 oVlyalkoxyalkyl, C r C 20 polyhydroxyalkyl, C 5 -C 20 polyhydroxyaryl, 
C r C, 0 aminoalkyl/saccharide, peptide, -CH 2 (CH 2 OCH 2 ) b -CH 2 -, -(CH 2 ) a -CO-, 
-(CH 2 ) a -CONH, -CH 2 -(Ck^OCH 2 ) b -CH 2 -CONH-, -(CH 2 ) a -NHCO-, -CH 2 - 
(CH 2 OCH 2 ) b -CH 2 -NHCO-, -^CH 2 ) a -0-, and -CH 2 -(CH 2 OCH 2 ) b -CO-; Bm and Dm 
are independently selected frorh the group consisting of bioactive peptide, 
protein, cell, antibody, antibody fragment, saccharide, glycopeptide, 
peptidomimetic, drug, drug mimic, hormone, metal chelating agent, radioactive 
or nonradioactive metal complex, echogemc agent, photoactive molecule, and 
phototherapy agent; a and c independently vaw from 1 to 20; b and d 
independently vary from 1 to 100; and \ 

thereafter, performing said procedureX 

9. The method for performing the diagnostic and therapeutic 

procedure of claim 8 which comprises administering to an indwidual an 
effective amount of the composition of cyanine dye bioconjugatW wherein W t 
and W 2 are independently selected from the group consisting of -G^CH 3 ) 2 , 
-C((CH 2 ) a OH)CH 3 , -C((CH 2 ) a OH) 2 , -C((CH 2 ) a C0 2 H)CH 3 , -C((CH 2 ) a CCLH) 2 , 
-C((CH 2 ) a NH 2 )CH 3 , -C((CH 2 ) a NH 2 ) 2 , -C((CH 2 ) a NR 12 R 13 ) 2 , -NR 12 , and -S-V and 
Y 2 are selected from the group consisting of hydrogen, tumor-specific agent, 
-CONH-Bm, -NHCO-Bm, -(CH 2 ) a -CONH-Bm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -CONH\Bm, 
-(CH 2 ) a -NHCO-Bm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -NHCO-Bm, -(CH 2 ) a -NR 12 R 13 , and \ 
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-CH 2 (CH 2 OCH 2 ) b -CH 2 NR 12 R 13 ; Z, and Z 2 are independently selected from the 
group consisting of hydrogen, phototherapy agent, -CONH-Dm, -NHCO-Dm, 
-^H 2 ) a -CONH-Dm, -CH 2 -(CH 2 OCH 2 ) b -CH 2 -CONH-Dm, -(CH 2 ) a -NHCO-Dm, 
-CH^CH^CH^b-CH^NHCO-Dm, -(CH 2 ) a -N R 12 R 13 , and -CH 2 (CH 2 OCH 2 ) b - 
CH 2 N R^R 13 ; K, and K 2 are independently selected from the group consisting of 
0,-0,0 alkyl^C s -C 20 aryl, C r C x alkoxyl, C^C^ aminoalkyl, -(CH 2 ) a -CO-, -(CH 2 ) a - 
CONH-, -CH 2 -(^ 2 OCH 2 ) b -CH 2 -CONH-, -(CH 2 ) a -NHCO-, -CH 2 -(CH 2 OCH 2 ) b -CH 2 - 
NHCO-, and -CH 2 -^CH 2 OCH 2 ) b -CO-; X, and X 2 are single bonds, or are 
independently selected from the group consisting of nitrogen, -CR 14 -, -CR 14 R 15 , 
and -NR 16 R 17 ; A, is a single or a double bond; B„ C„ and D, are independently 
selected from the group consisting of -O-, -S, -CR 11 , alkyl, -NR 12 , and -C=0; A,, 
B„ C„ and D, may together forma 6- to 12-membered carbocyclic ring or a 6- 
to 12-membered heterocyclic ring optionally containing one or more oxygen, 
nitrogen, or sulfur atom; a r and b, independently vary from 0 to 3; Bm is 
selected from the group consisting of bioactive peptide containing 2 to 30 
amino acid units, protein, antibody fragmenKmono- and oligosaccharide; 
bioactive peptide, protein, and oligosaccharide\pm is selected from the group 
consisting of photosensitizer, photoactive molecule, and phototherapy agent; a 
and c independently vary from 1 to 20; b and d independently vary from 1 to 
100. \ 

10. The method for performing the diagnostic and therapeutic 

procedure of claim 9 comprising administering to an individual an effective 
amount of the composition of cyanine dye bioconjugate wherein each W 1 and 
W 2 is -C(CH 3 ) 2 ; each K, and K 2 is -(CH 2 ) 4 CO-; each X, and X 2 is a sihgle bond; 
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A 1 is a single bond; each B 1f C 1f and D, is -CH 2 -; R 19 is CI; each R 20 to R 3 \ Y, 
Wid Z 1 is H; Y 2 is a tumor-specific agent; and Z 2 is a phototherapy agent. 

11. \ The method for performing the diagnostic and therapeutic 
procedure of claim 10 comprising administering to an individual an effective 
amount ofthe composition of cyanine dye bioconjugate wherein the said tumor- 
specific agentis a bioactive peptide containing 2 to 30 amino acid units. 

12. The method for performing the diagnostic and therapeutic 
procedure of claim 1 l^comprising administering to an individual an effective 
amount ofthe composition of cyanine dye bioconjugate wherein the said tumor- 
specific agent is octreotate and bombesin (7-14). 

13. The method for performing the diagnostic and therapeutic 
procedure of claim 10 comprising administering to an individual an effective 
amount of the composition of cyanine dye bioconjugate wherein the said 
phototherapy agent is a photosensitizer. \ 

14. The method for performing the diagnostic and therapeutic 
procedure of claim 13 comprising administering to^an individual an effective 
amount of the composition of cyanine dye bioconjugate wherein the said 
photosensitizer is 2-[1-hexyloxyethyl]-2-devinylpyropheophorbide-a. 



15. The method of claim 8 wherein said procedure\utilizes light of 

wavelength in the region of 300-1 300 nm. \ 
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06. The method of claim 8 wherein the diagnostic procedure is optical 

tocography. 

1 7 \ The method of claim 8 wherein said diagnostic procedure is 
fluorescencdsBndoscopy. 

18. The method of claim 8 wherein said procedure further comprises 
a step of imaging and Wrapy wherein said imaging and therapy is selected 
from the group consisting of absorption, light scattering, photoacoustic and 
sonofluoresence technique. 

19. The method of claim ^wherein said procedure is for diagnosing 
and treating atherosclerotic plaques and blood clots. 

20. The method of claim 8 wherei\said procedure comprises 
administering localized therapy. 



21. The method of claim 8 wherein said therapeutic procedure 

comprises photodynamic therapy. 



22. The method of claim 8 wherein said therapeuticprocedure 

comprises laser assisted guided surgery (LAGS) for the detection and 
treatment of micrometastases. \ 



